Background: Long-acting reversible contraception (LARC) is highly effective but also has higher initiation costs than oral contraceptive methods, which may contribute to relatively low use. The Affordable Care Act requires most private insurance plans to cover contraceptive services without patient cost-sharing. Whether this mandate will increase LARC use is unknown.
I n August 2011, the US Department of Health and Human Services adopted recommendations from an Institute of Medicine panel that a broad array of preventive services for women, including contraception, should be covered by most private health insurance plans without cost-sharing by patients. 1 Implementation of this mandate began in August 2012. The impact of these expanded benefits on women's contraceptive use is not yet known. However, data suggest that many women perceive cost as a barrier to contraceptive use, [2] [3] [4] and state-level comprehensive contraceptive coverage mandates have been associated with more consistent contraceptive use reported by privately insured women. 5 Thus, proponents of the Affordable Care Act (ACA) legislation hope that eliminating cost-sharing nationally will facilitate contraceptive use and adherence, potentially reducing high unintended pregnancy rates in the United States.
Experts are particularly hopeful that eliminating costsharing could promote long-acting reversible contraception (LARC) use, such as intrauterine devices (IUDs) and implants, as these are the most effective and cost-effective reversible methods available. [6] [7] [8] [9] As the effectiveness of LARC methods is not user-dependent, LARC is far more effective than shortacting methods in preventing unintended pregnancy. 10, 11 For example, in a recent prospective study, the contraceptive failure rate was 0.27/100 participant-years for individuals using LARC and 4.55/100 participant-years for individuals using pills, patches, or vaginal rings. 10 Furthermore, once these methods are in use, discontinuation rates are considerably lower than other contraceptive methods. 12 However, despite the increasing rates of LARC use in recent years, only 8.5% of contraceptive users in the United States use LARC. 13, 14 LARC methods often entail high initial costs, including for privately insured women, 15 and some data suggest that higher costsharing is a deterrent to LARC use. 6, 16, 17 However, other major barriers to LARC use exist in the United States, including patient and provider knowledge and attitudes regarding contraception in general and IUDs in particular. 18 Existing data are insufficient to accurately predict the impact of out-ofpocket cost elimination on LARC use nationally.
Some evidence suggests that eliminating cost-sharing could substantially increase LARC use. The Contraceptive CHOICE project enrolled 9256 women in the Saint Louis area, 57% of whom were uninsured or publicly insured, and provided them with free contraceptives of their choice. Participants also received education by trained providers with a particular focus on LARC methods. Most participants (75%) selected a LARC method. During the study period, from 2008 to 2010, teen birth rates among CHOICE participants were far below the national average, and the abortion rate in St Louis fell by 20.6%, with no contemporaneous change in rates in Missouri as a whole. 8, 19 Similarly, at Kaiser Permanente, LARC use increased with the elimination of cost-sharing, combined with provider education. 17 Both of these studies suggest that eliminating cost-sharing is a promising approach to increasing uptake of LARC. However, because both of these studies targeted specific populations and included other interventions, they cannot estimate the impact of the ACA mandates on contraception use patterns nationally.
Decision-making around contraceptive use is complex and influenced by patient, provider, and health system factors, including cost. Particularly given the ongoing challenges to the contraceptive mandate, understanding the potential impact of eliminating cost-sharing on contraceptive use patterns among privately insured women nationally is important for clinicians, policymakers, and insurers. The goal of this study was to characterize the relationship between out-of-pocket costs and LARC use, among women with employer-sponsored insurance across the United States.
METHODS

Data Source
We used the Truven Health MarketScan Commercial Claims and Encounters database from January 1 to December 31, 2011 for this cross-sectional analysis. This database represents over 50 million nonretired employees and their dependents enrolled in commercial employer health insurance plan products sponsored by over 100 large or medium sized US-based employers. The data include monthly enrollment, inpatient and outpatient medical claims, outpatient prescription drug claims, and reimbursed amounts paid by the health plan and patient for services billed. The study protocol was considered exempt by the Harvard Medical School Institutional Review Board.
Subjects and Contraceptive Methods
We included women aged 14-45 years with continuous health plan and prescription drug coverage who used IUDs or branded or generic oral contraceptive pills (OCPs) in 2011 and were enrolled in one of 4176 employer health plan products that covered OCPs and IUDs (N = 1,682,425). These plan products were identified by the presence of at least 1 reimbursed claim for branded OCPs, generic OCPs, and IUDs in 2011. A woman was considered to be using a given contraceptive method if her first contraceptive claim in 2011 was for that method.
We focused our analysis on reversible contraceptive methods. We examined OCP and IUD use because these are the most commonly used short-acting and long-acting reversible methods, respectively. Contraceptive implants were used too infrequently (< 1% of women) to provide reliable estimates or to assess patient cost-sharing across plans.
Key Variables
The primary dependent variable was IUD use as opposed to OCP (branded or generic) use. The primary independent variable was level of out-of-pocket costs for IUDs for a given patient's plan. We also examined out-of-pocket costs for branded and generic OCPs. For IUDs we estimated mean outof-pocket costs for 1 IUD placement. For branded and generic oral contraceptives we estimated mean out-of-pocket costs for a single fill, standardized to a 28-day supply. These amounts represent the amounts paid by the patient for initiating a selected contraceptive method, including the co-payment, coinsurance, and deductible payments paid for the services received. Reimbursements for office visits or contraceptive counseling services were not included because these were assumed not to vary extensively between specific methods within a given plan. We categorized out-of-pockets costs as low, medium, or high, with low costs corresponding to the costs for plans in the first quartile, medium costs corresponding to plans in the second and third quartiles, and high costs corresponding to plans in the fourth quartile of out-of-pocket costs. Other independent variables assessed included age; US census region; whether a woman was a spouse, dependent, or the insured employee; and whether an obstetrician/gynecologist (ob/gyn) had been seen during the year.
Statistical Analysis
First we described patient characteristics and use of IUDs and OCPs and level of cost-sharing by level of out-ofpocket costs for IUDs. Next we estimated the correlation between cost-sharing levels across contraceptive methods within plans, as high degrees of correlation between costsharing for different methods would impact our analysis of the relationship that co-pays for 1 method could have on use of another method. We then used generalized estimating equations with a log-link and Poisson distribution to assess the likelihood of IUD initiation as a factor of level of costsharing, adjusting for cost-sharing for other methods, and age, region, employment status, and visits with an ob/gyn. This model accounts for clustering of individuals within plans. We calculated the rates of IUD use for patient subgroups defined by each covariate, adjusted for all other covariates, by direct standardization under the regression model. 20 Risk ratios (RR) for each covariate were estimated from the multivariate model. 21 Finally, we estimate the price elasticity for IUDs by modeling the change in the likelihood of selecting an IUD for each dollar increase in plan cost-sharing.
RESULTS
There were 1,682,425 women in our sample who were enrolled in plans that covered brand OCPs, generic OCPs, and IUDs and who submitted claims for one of these methods in 2011. Characteristics of the sample are described in Table 1 . There were no statistically significant differences in age among women with low, moderate, or high levels of cost-sharing for IUDs. There were some regional differences between costsharing levels in our sample, although it is unclear whether this reflects geographic differences or differences in the plans represented in the MarketScan database. Generic OCPs were the most commonly used contraceptive methods (69.0%), followed by branded OCPs (25.5%). Rates of IUD initiation in 2011 were low at 5.5% overall, and IUD uptake declined as cost-sharing increased (Fig. 1) . The mean cost-sharing for IUD placement was $3.26 (SD: $3.86) among plans in the lowest quartile of IUD cost-sharing, $30.16 (SD: $16.77) among the second and third quartiles, and $161.56 (SD: $109.37) in the highest quartile (Table 1) . Across all plans, the mean monthly costs for branded and generic OCPs ranged from $27 to $31 and $9 to $12, respectively. Table 2 demonstrates correlation of cost-sharing of different contraceptive methods within plans. Levels of costsharing between IUDs and OCPs were poorly correlated (correlation coefficient: 0.08 for branded OCPs and 0.13 for generic OCPs). Plans with lower cost-sharing for IUDs thus did not necessarily have lower levels of cost-sharing for OCPs. Cost-sharing for generic and brand OCPs was moderately correlated (correlation coefficient: 0.56).
In the multivariate model, the level of cost-sharing for IUDs was significantly associated with IUD initiation ( Table 3 ). Among women enrolled in plans with the highest cost-sharing levels for IUDs, the adjusted IUD initiation rate was 4.4% versus 6.7% among women in plans with the lowest cost-sharing levels. Women in plans with the highest cost-sharing levels were 35% less likely to receive IUDs compared with women in plans with the lowest cost-sharing levels (adjusted RR: 0.65; 95% CI, 0.64-0.67). Women younger than 20 years were less likely to get an IUD than women aged 20-34 years (RR: 0.59; 95% CI, 0.57-0.62). Women who saw an ob/gyn in the study year were much more likely than women who did not to receive an IUD (RR: *"Low" out-of-pocket costs correspond to costs in the lowest quartile, "moderate" correspond to costs in the second and third quartiles, and "high" correlate to costs in the highest quartile. IQR indicates interquartile range; IUD, intrauterine device; OCP, oral contraceptive pill; OOP, out-of-pocket; ob/gyn, obstetrician/gynecologist. 2.49; 95% CI, 2.45-2.53). The highest cost-sharing level for OCPs was associated with a small increased likelihood of IUD use, adjusting for other factors. Using the unadjusted and multivariate-adjusted models, we calculated a price elasticity for IUDs between À 0.16% and À 0.34% (unadjusted and multivariate-adjusted, respectively), indicating a À 0.16% to À 0.34% decline in demand for IUDs per dollar increase in IUD cost-sharing. 22 
DISCUSSION
Our study shows that among women with employersponsored health insurance in the United States, rates of IUD initiation were higher when cost-sharing was lower, even after accounting for cost-sharing levels of other contraceptive methods under a given plan. Cost-sharing for contraception within individual plans was not well-correlated across methods, and higher cost-sharing for OCPs was only associated with a small increased IUD uptake. Although our data do not allow us to predict how women's contraceptive use patterns will change when all contraceptive co-pays are eliminated, our findings are concordant with studies suggesting that when financial barriers are removed, women are more likely to use LARC methods for contraception. In addition, our price sensitivity findings for IUDs are similar to those found for other prescription drug products. 22 Although it is generally more expensive to initiate an IUD or implant than a short-acting contraceptive method, over time, LARC methods (which can remain in place for 3-10 y) are far more cost-effective both in terms of medication costs and unintended pregnancies averted. 23 By reducing women's out-ofpocket costs and increasing LARC use, the ACA's contraceptive mandate could entail health benefits for women and cost-savings for the health care system. Importantly, however, even among plans with the lowest cost-sharing levels for IUDs (mean: $3.28), rates of IUD initiation among women in our sample were low. This was true even when the monthly out-of-pocket cost of OCPs was comparable with the 1-time IUD initiation costs. The rates of IUD uptake in our study do underestimate the prevalence of IUD use among women using contraception in the health plans studied, as we were unable to capture women with IUDs placed pre-2011. However, the relatively low rates of IUD initiation even when IUDs were very inexpensive underscore that cost is not the only barrier to LARC use, and suggest that eliminating co-pays may be insufficient to increase uptake substantially. Inadequate counseling by providers, misconceptions held by patients and providers, device availability at office-based clinics, and many providers' lack of training in IUD placement, are likely other important barriers that must be addressed for the ACA FIGURE 1. Intrauterine device (IUD) initiation by cost-sharing level. "Low" out-of-pocket costs correspond to costs in the lowest quartile, "moderate" correspond to costs in the second and third quartiles, and "high" correlate to costs in the highest quartile. Adjusted for age, region, employment status, recent visit to an obstetrician/gynecologist, and levels of cost-sharing for oral contraceptive pills. legislation to strongly impact the use of these highly effective methods. 3, 18, [24] [25] [26] [27] [28] [29] In offering the full range of contraception to participants, the CHOICE study addressed barriers to access beyond cost, and this may have contributed to the very high rates of LARC use. In particular, primary care providers such as family practitioners place fewer IUDs and are often less comfortable doing so, 28, 30 so that many patients seeking LARC are referred to other providers, particularly ob/gyns. 24, 31 In our study, visits with an ob/gyn were strongly associated with IUD use. Training for other primary care providers, thus, may be particularly important for increasing access to IUDs and LARC more generally.
Limitations
As our assessment of method use was based on insurance claims, we were able to analyze reimbursed expenses only and therefore we only included plan products with patients who used each method of interest during 2011. Patients in smaller plans or with fewer young women may thus be underrepresented. In addition, we were unable to study women who paid out-of-plan for contraceptive methods. If many women self-paid for IUD insertions when their plans did not reimburse for this, we would have overestimated the impact of cost-sharing on method use. In addition, this analysis focused on commercially insured women and results may not generalize to publicly insured or uninsured individuals. Next, we had limited information about patient characteristics, and unmeasured confounders could influence method choice. Finally, there were relatively small differences in IUD initiation rates among patients with high versus low IUD cost-sharing (4.4% of patients with high cost-sharing and 6.7% of patients with low cost-sharing initiated IUDs), potentially reflecting the importance of other barriers to IUD use in this population.
In conclusion, our findings suggest that among commercially insured women in the United States, the degree of cost-sharing seems to be associated with IUD use, and rates of IUD uptake are lowest among women with the highest copays. Elimination of cost-sharing under the ACA could play a role in increasing the uptake of the most effective reversible contraceptive methods and reducing rates of unintended pregnancy in the United States, particularly if implemented in combination with strategies to address other barriers to use.
